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* * 

* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

1 . Electrochemistry Converter Assembly Which Has Two or More Converter Components, and 
Reagin Supply Means for Supplying Reagin to Said Converter Assembly, The exhaust air means 
for exhausting from said converter assembly, and the electric extract means for extracting the 
electrical and electric equipment from said converter assembly, A playback type heat exchange 
means to cool said exhaust air to coincidence and to perform heat transfer between said reagins 
and exhaust air while heating said reagin supplied to a predetermined operating temperature, 
They are two or more heat-transfer elements which are arranged without contacting between 
said electrochemistry converter components, and convey an activity medium. The 
electrochemistry inverter which reduced substantially the need for the cooling style of the 
supplement which consists of an accumulated heat transfer assembly which removes waste heat 
from said converter component by radiation, with flows said electrochemistry converter 
component. 

2. Electrochemistry inverter of claim 1 which changed superfluous heat in said activity medium 
into electrical and electric equipment, including further basic thermodynamics plant furthermore 
combined with said accumulation heat transfer assembly. 

3. Said playback type heat exchange means is the electrochemistry inverter of claim 1 which is 
what heats said reagin supplied near the temperature of said electrochemical converter 
assembly. 

4. Said playback type heat exchange means is the electrochemistry inverter of claim 1 which is 
the heat exchanger accumulated on the interior. 

5. The heat exchanger accumulated on the interior is the electrochemistry inverter of claim 4 
which is a countercurrent-heat-exchange machine. 

6. A countercurrent-heat-exchange machine contains the 1st pipe and the 2nd pipe, and the 1st 
pipe and the 2nd pipe are the electrochemistry inverter of parallel claim 5 mutually substantially. 

7. A countercurrent-heat-exchange machine is the electrochemistry inverter of claim 5 
containing the 1st pipe of the same axle, and the 2nd pipe. 

8. A playback type heat exchange means is the electrochemistry inverter of claim 3 which is the 
heat exchanger accumulated outside. 

9. The heat exchanger accumulated outside is the electrochemistry inverter of claim 8 which is a 
countercurrent-heat-exchange machine. 

10. A countercurrent-heat-exchange machine contains the 1st pipe and the 2nd pipe, and the 
1st pipe and the 2nd pipe are the electrochemistry inverter of parallel claim 9 mutually 
substantially. * 

1 1 . A countercurrent-heat-exchange machine is the electrochemistry inverter of claim 9 
containing the 1st pipe of the same axle, and the 2nd pipe. 

12. A basic thermodynamics plant is the electrochemistry inverter of claim 2 which is one of a 
gas turbine and the steam turbines. 

13. A heat transfer component contains the 1st pipe and the 2nd pipe, and the 2nd pipe is [ the 
1st pipe and ] the electrochemistry inverter of parallel claim 1 mutually. 

14. A heat transfer component is the electrochemistry inverter of claim 1 containing the 1st pipe 
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of the same axle, and the 2nd pipe. 

15. Outside tubing of a heat transfer component is the electrochemistry inverter of claim 14 
which has the 1 st edge and the 2nd closed edge. 

16. An activity medium is gas, a steam, and an electrochemistry inverter of claim 1 that consists 
of at least one sort of water. 

17. An electrochemistry converter assembly and said plant are the electrochemistry inverter of 
claim 1 which is what is pressurized independently. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

the playback heat in an elevated^temperature electrochemistry converter — and — Background 
of accumulation invention of the radiant heat Especially this invention relates to the high 
performance system which uses this converter, and its operation about an elevated-temperature 
electrochemistry converter. 

An electrochemistry converter is a fuel-electrical energy converter in fuel cell (electric organ) 
mode, and is an electrical energy-fuel converter in electrolyzer (fuel composition machine) mode. 
A converter does not perform high efficiency actuation only depending on the relation between 
the free energy in electrochemical reaction, and enthalpy, and is not limited to a Carnot s cycle, 
a series of interconnect arranged between electrolyte units in order that the important 
component of an electrochemistry energy conversion machine may perform serial electrical 
connection in a series of electrolyte unit lists by which an electrode is arranged — it is a 
conductor, the ion which has the ion resistance with each low electrolyte unit — it is a 
conductor, therefore the various electrolytes of an ion kind conveyed from one electrode- 
electrolyte interface to the bottom of the operating condition of a converter at the electrode- 
electrolyte interface of the opposite side are usable, for example, the zirconia stabilized with 
compounds, such as a magnesia, calcia, and yttria, satisfies these requirements, when operating 
by high temperature (typically about 1000 degrees C). An electrolyte ingredient uses oxygen ion, 
in order to carry a current. An electrolyte must not have conductivity to the electron which may 
cause the short circuit of a converter, on the other hand — interconnect — an electron with a 
good conductor — it must be a conductor. Although the interaction of reactant gas, an 
electrode, and an electrolyte happens by the electrolyte interface, for that purpose, an electrode 
is fully porosity, a reactant gas kind can be flowed and a generation kind flows out. 
an electrolyte and interconnect — the attempt which manufactures each component of a 
conductor from the plate of independence nature is indicated by this invention person on 
December 25, 1984 at U.S. Pat. No. 4490445 of issue, however, an electrolyte plate and 
interconnect — a conductor — the superposition object of a plate experiences thermal un- 
balancing while in use. Therefore, it is important by [ to an electrolyte component ] making 
transfer of the heat from them easy again to lessen the heat gradient which crosses the whole 
converter. 

When an electrochemistry converter performs fuel-electrical-and-electric-equipment conversion 
in fuel cell mode, the waste energy of the form of heat must be removed from an electrolyte 
front face. On the contrary, when a converter performs electric-fuel conversion in electrolysis 
machine mode, an electrolyte must receive supply of heat, in order to maintain the reaction. 
Heat exchange was attained with conventional equipment by the heat transfer capacity by the 
convection current at the time of gas-like reagin mainly moving in the inside of equipment. The 
dependence to such heat transfer capacity of reagin produces a heat gradient inevitably in 
equipment, and, as a result, an electrochemistry process does not become the optimal. 
In order to solve this problem, the attempt which accumulates a series of heat transfer 
components on an electrochemistry converter is proposed by this invention person by U.S. Pat. 
No. 4853100 of issue on August 1, 1989. This type of accumulation mold equipment makes easy 
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heat transfer from the superposition object of a fuel cell by reducing the heat gradient which 
crosses a converter. However, it still is not enough and the thermal control device inside 
electrochemistry energy equipment needs further to be improved. If the improved 
electrochemistry equipment which has the capacity which controls the operating temperature in 
electrochemistry energy equipment efficiently especially is offered, it becomes the big 
improvement in the industrial world. 

Epitome of invention Thermal control effective in the altitude in electrochemistry energy 
equipment can be attained by accumulating column-like an electrochemistry converter 
component and a heat transfer component on massive (bulk). A heat transfer component forms 
the pillar-shaped array object which it has been arranged between pillar-shaped converter 
components, and was integrated. Heat transfer by radiation performs heat exchange between a 
pillar-shaped converter component and a heat transfer component. 

The accumulation nature, versatility, and effectiveness of equipment are an important factor in a 
design and configuration of a fuel cell. In order to coalesce fuel cell equipment in a basic plant, 
for example, steam, or a gas turbine, several sorts of approaches are possible. According to one 
description of this invention, the cylinder superposition object of the plane arrangement equipped 
with the internal manifold (******) enables efficient thermal accumulation with a power plant. 
Especially in the case of the internal heat exchange which uses radiant heat accumulation (RTI), 
this is so. 

Speaking more concretely, the reagin which flows into an electrochemistry converter circulating 
a fuel cell superposition object, after being heated by predetermined operating temperature. The 
exhaust air flowing out is heated by high outlet temperature. Subsequently, exhaust air passes 
along the heat exchanger to which the flowing reagin is circulating. For this reason, heat 
transmits to the gas-like reagin which flows from exhaust air by conduction. The amount of heat 
transfer to the reagin which flows from exhaust air is equal to the amount of the heat absorbed, 
and thermal equilibrium is formed. Furthermore, it is performed, the efficient radiative heat 
transfer, for example, the internal heat exchange, to the heat transfer component which has held 
the activity medium for the basic cycle accumulated from the pillar-shaped superposition object 
by becoming intricate to them. Then, an activity medium removes heat from a heat-transfer 
element, and since a basic plant is driven, it carries it to a basic cycle. A high temperature fuel 
cell superposition object can be packed so that the module of the form of a pillar-shaped 
assembly block of 10-25kW capacity may be formed. These modules can expand a scale by piling 
up the bundle of juxtaposition so that it may be suitable for the application of MW level. 
The electrochemistry sensing element of this equipment can be manufactured from the thin 
structure component designed so that conversion efficiency might be optimized, desirable — 
electrolytic sheet metal and interconnect — the sheet metal of a conductor is used. Straight 
self-standing (self-firmness) electrolyte sheet metal can be manufactured with a plasma- 
spraying technique as indicated by the United States patent application No. 4721556 of this 
invention person at the detail. As an exception method, an electrolyte plate may be 
manufactured later using the wafer processing technique explained in detail. 

the interconnect which has the wave configuration which gives the distribution path of reagin — 
a conductor — other components of a converter superposition object can be constituted using a 
plate. As for these plates, it is desirable to manufacture so that weight and costs may be made 
into min. interconnect — as for the ingredient of a conductor, it is desirable to satisfy the high 
intensity and the chemical-resistant requirements in ease and high temperature for manufacture. 
It turned out that an about 100-500-micrometer alloy sheet is suitable. A suitable alloy is the 
cermet of refractories like a nickel alloy, a nickel chrome alloy, a nickel-chromium iron alloy, 
iron-chromium-aluminium alloys and these alloys, an alumina, and a zirconia. 
the case where a metal alloy is used — interconnect — in order to secure the electric 
continuity kicked under the environment of the hot oxidizing quality of a conductor, it is desirable 
to give thin covering (for example, about 10 micrometers or less) of gold, silver, or platinum on a 
contact. The elevated-temperature durability test showed that these contact material had 
stability and endurance, interconnect — a conductor — punching or a vacuum evaporation© 
technique can be used for forming the wave configuration of a plate. 



http:/ / www4.ipdl.ncipi.go.jp/ cgi-bin/tran_web_cgi_ejje 



9/26/2006 



JP,08-505491,A [DETAILED DESCRIPTION] 



Page 3 of 9 



By forming the hairpin-like structure which makes a converter component a pair and has U 
typeface connection, the superposition object of an electrochemistry converter can attain better 
structural rigidity, and can form the more convenient single-sided terminal for electrical 
connection in a gas manifold list. The electrical and electric equipment can be supplied to the 
hairpin structure of the electrochemistry converter which formed and made multiplex parallel 
connection of the bus (bus-bar) rod. The remaining heat of the gas which uses a counterflow 
heat exchanger as a heat-conduction buffer, and flows in the direction of a counterflow can be 
performed. 

The energy conversion equipment indicated here can be used in various kinds of equipments so 
that you may make it connected with other thermodynamic approaches and it may generate 
electricity. In the one illustrated example, this fuel cell is used as a joint generation-of- 
electrical-energy system within the steam boiler of industrial use. 

The heat transfer component of this invention can carry out the form of the heat pipe 
constituted so that it might have remarkable high heat transport capacity, or other tubular 
structure objects. Such a tubular structure object can be made into coaxial double pipe 
structure so that it had the structure suitable for conveying an activity medium, had the aisleway 
and the external path, and the external path has closed at the end, working fluid may turn an 
aisleway to that open end, and may flow and it may subsequently flow conversely through an 
external path (or this reverse). 

Although this invention is explained in relation to some example below, probably, it will be clear 
to this contractor for deformation various by within the limits of this invention and correction to 
be possible. For example, massive (bulk) accumulation can be enabled in various configurations 
at a converter component and a heat transfer component. Furthermore, although the converter 
component and the heat transfer component illustrated what is a cylindrical shape-like, these 
components can take various gestalten. moreover, other ingredients which have a good ion 
transport property — instead of [ of a zirconia ] — using it — an electrolyte plate — you may 
form — moreover, interconnect — a conductor — a plate may have a protruding line or a 
discontinuous projection continuously. 

Easy explanation of a drawing Drawing 1 is the perspective view of the electrochemistry inverter 
which uses the pillar-shaped electrochemistry converter component and heat transfer 
component by this invention. 

Drawing 2 is the enlarged drawing of the electrolyte component of each electric transducer 
component of drawing 1 , and an interconnect conductive element. 

Drawing 3 is the expansion perspective view of the electrolyte component of the electric 

transducer component of drawing 2 , and an interconnect conductive element. 

Drawing 4 is the perspective view of the electrochemistry inverter by this invention. 

Drawing 5 is the perspective view of the countercurrent-heat-exchange machine which used the 

playback type heating method by this invention. 

Drawing 6 A is the sectional view of drawing 4 , and shows high density accumulation of a 
converter component and a heat transfer component. 

Drawing 6 B is the fracture perspective view of the heat transfer component of drawing 1 by this 
invention, and shows the flow of working fluid. 

Drawing 7 illustrates the application to the joint generation of electrical energy which coalesced 
the electrochemistry inverter of this invention. 

Drawing 8 is the conceptual diagram of a gas turbine or steam, and the accumulated 
electrochemistry inverter by carrying out radiant-heat association with a turbine activity 
medium. 

Drawing 9 is the conceptual diagram of a gas turbine or steam, and the accumulated 
electrochemistry inverter by carrying out convection-heat association with an activity medium 
through an external indirect heat exchanger. 

Detailed description In drawing 1 , the electric inverter 10 by this invention consists of the 
electrochemistry converter assembly 20, heat transfer, or a heat exchanger assembly 30. The 
converter assembly 20 consists of two or more pillar-shaped converter components 21 
combined with two or more U typeface curve combination 22. the electrolyte plate 1 which has 
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arranged the pillar-shaped converter component 21 by turns, and interconnect — a conductor - 
- it consists of plates 2. The through hole formed in plates 1 and 2 offers the path to fuel gas 
and oxidant gas. interconnect — a conductor — the slot of a plate 2 makes distribution and 
collection of gas easy. 

Heat transfer thru/or the heat exchanger assembly 30 make it easy to consist of two or more 
heat transfer components 31, and to remove heat energy from the converter component 21, or 
to supply heat energy to this. Massive or high density (bulk) of the converter component 21 and 
the heat transfer component 31 

Accumulation is attained by making it become intricate mutually and arranging so that 
components 21 and 31 may be explained below. Heat transfer between components 21 and 31 is 
based mainly on thermal radiation. Since radiant heat association enables mechanical alienation 
while making high heat flux possible, the limit to the constraint on a design or selection of the 
material of a heat transfer component is eased. In addition, between electrochemistry converter 
components, the array pattern in high density accumulation gives good homogeneity 
temperature, and, thereby, gives the optimal property for equipment. 

During heat leakage actuation, it can let water, a steam, or gas pass at the path of a component 
31. Heat transfer to the heat transfer component 31 from the converter component 21 is based 
mainly on thermal radiation. The temperature of the converter component superposition object 
20, i.e., a converter assembly, can be adjusted the optimal by choosing the ratio of the outside 
surface of the heat transfer component 31 which acts as the area and the heat extract means of 
an outside surface of the converter component 21 proper. 
The effectiveness of cooling by this radiation association is as follows. 

(1) Since an electrochemistry converter assembly (fuel cell assembly) and a refrigerant circuit 
are constituted independently, maintenance can be performed separately. (2) The initial 
complement of a reagin style can be determined only by the engine performance of the fuel cell 
instead of cooling. (3) Since the direct development of the steam is carried out, temperature can 
be easily chosen by changing the setting pressure in a boiler. (4) Heat transfer by the radiant 
heat enables maintenance of uniform temperature distribution covering the whole cell 
superposition object. In various kinds of application, a heat transfer fluid can use water, 
saturated steam, a heating steam, gas, or various kinds of 2 phase fluids. 
The electrochemistry converter component, i.e., a cell, is shown in drawing 2 -3, and this cell 
consists of a single electrolyte plate 1 and a single interconnect plate 2. In one example, the 
electrolyte plate 1 consists of fully-stabilized-zirconia Zr02 (Y202) material 3, a porosity 
oxidizer electrode 4 applied to the field, and a porosity fuel electrode 5. There is a PUROBUSU 
kite like LaMn03 (Sr) in the example of an oxidizing agent electrode. There is a cermet like 
Zr02/nickel in the desirable ingredient of a fuel electrode, interconnect — a conductor — as for 
a plate 2, it is desirable to manufacture from a desirable metal like Inconel, a nickel alloy, or a 
platinum alloy or a nonmetal conductor like silicon carbide. The interconnect plate 2 forms the 
heat-conduction way which results in the rim of the plates 1 and 2 along electrode surfaces 4 
and 5 while it acts as a conductor between the adjoining electrolyte plates and serves as a 
septum between a fuel and oxidant gas. 

A fuel flows through a hole 1 3 from the manifold 1 7 of the direction of an axis of a cell 
superposition object (the direction of superposition), and a fuel product is discharged by the 
manifold 1 8 through a hole 1 4. a fuel — interconnect — a conductor — it is distributed to the 
whole front face of the fuel electrode 5 through the path means shown as a ****** network 6 
formed in the front face of a plate 2. The break 8 made by ******** 7 forms opening to the slot 
network 6 which connects the holes 13 and 14 of the front face of each fuel electrode 5. An 
oxidizer is supplied to the interior of a cell superposition object through a hole 15 from a 
manifold 19, and the product is discharged through a hole 16 to a manifold 1 1. an oxidizer — a 
conductor — it is distributed to the whole oxidizer electrode of the following electrolyte plate 
through the ****** network 9 of the complementary form formed in the base of a plate 2. The 
slot network where the inferior surface of tongue of the above-mentioned cell which carries out 
contiguity is the same offers the path of the oxidizer which met the electrolyte plate 1 as shown 
in drawing 3 shown in drawing 3 . interconnect — ******** of the outside of the slot networks 6 
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and 9 of a conductor 2 contacts an electrolyte plate 1, and forms the airtight outer wall of a 
superposition object. ******** 7 js forced to an electrode in an assembly, and performs electric 
contact. It joins together with the secure-closing rod which is not illustrated, or a superposition 
object can be sealed. 

The equipment relevant to this invention is a electrolysis machine (fuel composition machine), 
when it can be used as a fuel cell (electric organ) and the electrical and electric equipment is 
conversely supplied by supplying a gas fuel to a converter. 
It can be used by carrying out. 

the thin electrolyte plate of this invention can be manufactured with the high energy plasma- 
spraying technique which resembles U.S. Pat. No. 4629537 by this invention person, and is 
indicated. As an exception method, an electrolyte plate can also be sliced and manufactured 
from the lump of an electrolyte ingredient, for example, ****** to which the high density cylinder 
block of solid oxide (for example, zirconia which doped yttria) follows slip shaping and it — a 
dimension — the block without a stable distortion can be manufactured. Next, it is obtained by 
slicing a block to a precision, thin electrolyte plate, i.e., film. 

To manufacture of an electrolyte plate, it is also possible to use other ingredients instead of a 
solid acid ghost, such an ingredient — a solid-state anion — a conductor and a solid-state 
proton — there is a conductor. Furthermore, other oxygen ion transport ingredients like a 
melting carbonate can be used for an electrolyte plate on other oxygen ion transport ingredients, 
for example, a solid base material. Especially these ingredients are useful when low operating 
temperature (for example, about 500 degrees C - about 850 degrees C) is desired, furthermore, 
thin interconnect of this invention — a conductor — as a plate, various kinds of electrical 
conducting materials can be used. There are refractories of the cermet of a nickel alloy, a 
nickel-chromium alloy, a nickel-chromium iron alloy, an iron-chromium-aluminium alloy, platinum 
alloys, and these alloys and a zirconia, an alumina, etc., silicon carbide, a molybdenum JISHIRI 
side, etc. in a suitable interconnect ingredient. 

interconnect — wave type the top face and low side pattern of a conductor can be acquired by 
pressing for example, a metal alloy sheet between the male with which it aligned more than the 
lot, and a female mold. Metal mold is beforehand manufactured according to the gestalt of a 
request of a product, and it is quenched by heat treatment and it is made equal [ metal mold ] to 
the repetitive compression in mass production method. 

the electrolyte plate superimposed on drawing 4 , and interconnect — a conductor — it is easier 
to understand the electrochemistry inverter which is using the plate as the configuration 
component, and it is illustrated. Generally the structure of an electrochemistry converter 
component is similar with what is indicated by U.S. Pat. No. 4490445. This equipment 1 0A 
contains the converter assembly 20 which consists of two or more pairs of converter 
components 21 made into the HEYAPIN-like structure which has U typeface bend 22. It makes it 
possible for this structure to make rigidity high and to make the terminal for gas distribution 
more convenient single-sided arrangement. The electrical and electric equipment can be supplied 
to the HEYAPIN structure of the electrochemistry converter which formed and made multiplex 
parallel connection of the bus rod 23. Although this equipment 10A is constituted so that it may 
operate efficiently at 800-1 200-degree C high temperature, it is about 1000 degrees C the 
optimal. The heat exchanger assembly 24 gives a heat-conduction baffle between the flowing 
gas, thick electrochemical cell superposition object 21, i.e., sensing element. In the illustrated 
example, the flowing reagin gas is heated by the used gas which flows out in the heat exchanger 
(preferably counterflow mold) which has heat playback (recovery) structure. 
Preferably, sensible-heat heat exchange between the flowing gas and the gas flowing out is 
performed so that the convection-current heat exchange between gas may be equated. For 
example, although a large number of the waste heat of spent fuel is produced out of equipment 
as exhaust air, this heat is made to be absorbed by inflow gas. Consequently, the heat of the 
selected amount required to heat reagin is continuously collected from outflow. For making this 
heat exchange into max, heat loss of equipment is carried out at min, and the effectiveness of 
the whole equipment is raised. In the desirable example of this invention, the heat playback 
structure which used many coaxial tubes 60 as shown in drawing 5 can be used. The inside 
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tubing 62 conveys a kind of the fuel reagins, for example, a fuel, and the outside tubing 64 lets 
the exhaust air from the electrochemistry converter assembly 20 pass. Reagin flows into the 
inlet-port edge of the inside tubing 62 with ambient temperature, and is heated in response to 
the heat held by exhaust air by the temperature near the operating temperature of the converter 
assembly 20. 

In a desirable example, a heat playback device uses especially the coaxial tube 60 of the pair 
which conveys the reagin from which each tubing differed to the converter assembly 20. In other 
examples, reagin is reheated in the direction of a counterflow with exhaust air by using a series 
of parallel tubing. Furthermore, although the coaxial tube 60 of a pair was used, it is also possible 
to use tubing of the number of arbitration. 

In the desirable example of this invention, a heat playback device may be the countercurrent- 
heat-exchange machine of the interior arranged at the inlet port of the electrochemistry 
converter assembly 20, or an external accumulation mold. 

In the example shown in drawing 4 , heat transfer or the heat exchanger assembly 30 is 
accumulated with the converter assembly 20. The heat exchanger assembly 30 has the **** 
manifold 35 which combines the heat transfer component 31 (the activity medium of a basic 
cycle is carried), and each heat transfer component 31 together. A manifold 35 may be 
connected to the source of heating which is not illustrated in order to connect with the radiator 
which is not illustrated for cooling or to transmit it to the converter assembly 20 in response to 
heat. 

Drawing 6 A is the horizontal sectional view of equipment 10A of drawing 4 , and illustrates the 
agglomeration of the converter assembly 20 and the heat transfer assembly 30. Drawing 6 A 
shows the two-dimensional array of the converter component 21 combined with U typeface 
curve tubing 22, and the heat transfer component 31 of U typeface. 

Drawing 6 B is the enlarged drawing of the heat transfer component 31 of the desirable example 
of this invention. The heat transfer component 31 has the 2nd tubing 32 which carried out 
coaxial arrangement. Two tubing 31 and 32 is combined and forms the inside path 33 and the 
outside path 32. The inside path 33 leads the activity medium from a basic cycle to the 
converter assembly 22, and the heat irradiated from an assembly there is absorbed by the 
medium. The activity medium from a basic cycle passes along the inside path 33 first, and as the 
arrow head of drawing subsequently showed, it passes along the outside path 34. An activity 
medium goes into the inlet port of the inside path 33 at the 1st temperature of about 20 degrees 
C first, and while passing through the inside path 33, the radiant heat from a converter assembly 
heats a medium, therefore, the 2nd temperature at the outlet 36 of the inside path 33 with a 
medium more expensive enough than the 1 st temperature — it becomes the high temperature of 
about 500 degrees C preferably. 

The closing edge 40 of the heat transfer component 31 flows the outside path 34 to hard flow to 
the flow in the inside path 33 in an activity medium. While a medium flows the outside path 34, as 
for the converter assembly 20, a medium is further heated to the 3rd temperature and the 
desirable temperature near the operating temperature of about 1000 degrees C or the converter 
assembly 20. This duplex radiated structure reduces the temperature gradient which progresses 
in the direction of an axis along with an electrochemistry converter component by preventing 
carrying out that a hot spot occurs for the heat transfer component 31 , and uneven cooling 
arises. In addition, although the heat transfer component of an edge enclosed type was indicated, 
a heat transfer component may consist of tubing which runs in parallel as shown in drawing 1 , 
and tubing of U typeface. 

From the heat emitted from the electrochemistry inverter 10 arranged inside the heat enclosure 
41. drawing 7 shows the useful steam common generation system 40 to generating industrial use 
or a home steam, for example. In this example, a fuel 42 is first supplied to the electrochemistry 
inverter 10 through a heat exchanger, and, subsequently 43 is similarly supplied for air to an 
inverter 10 through a heat exchanger. The electrical and electric equipment generated by the 
inverter 10 is changed into an ac output by the inverter 44. In this joint generation-of-electrical- 
energy system 40, an inverter generates the electrical and electric equipment at the 
temperature of about 1 000 degrees C according to an exoergic electrochemistry process. This 
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heat is transmitted to the heat transfer assembly 30 by radiation. In the heat transfer assembly 
30, a steam is generated and uptake is carried out to a boiler 46. The used gas of a converter 
supplies the heat of an addition required since it burns in the heat enclosure 41 interior and a 
steam 48 is further generated from water 47. or it sends this steam to various processes directly 
in an application industrially — or the application for example, the object for dwellings, or for 
commerce — can be and it can be used. 

Drawing 8 shows the system which accumulated that of the electrochemistry inverter heat 
source 1 00, a steam, or a gas turbine 1 20 with radiant heat association or a radiant heat 
accumulation (RTI) technique. A heat source 100 contains the electrochemistry converter 
assembly 20, the heat exchange assembly 24, and the heat transfer component 31. The heat 
transfer component 31 is directly emitted to the basic equipment which contains a turbine 120 
for heat. According to the desirable example of this invention, the heating value supplied to the 
fuel cell reagin 17, i.e., a fuel, and air 19 is transmitted through a heat exchanger 24. A RTI 
technique requires that a fuel cell 20, i.e., a converter assembly, should act as a constant- 
temperature radiation heating element which supplies heat to two separate flow loop formations. 
Typical related RAMETA is as follows. : Mfc : Mass flow rate of a fuel loop formation. 
Ma : the temperature gradient permitted by the fuel cell superposition object is maintained. Flow 
rate of supplement air required to carry out. 
Mc : flow rate of the activity medium for a basic cycle. 
deltaTfc : Temperature rise of the reagin of a fuel loop formation. 

delta Ta : Fuel cell which is needed in specific accumulation Temperature rise of the supplement 
airstream which cools a superposition object. 

delta Tc : Temperature rise of the activity medium for a basic cycle. 

Qfc in order to use it by :basic cycle — fuel cell from — heating value supplied. 

Qc : heating value collected by the basic cycle. 

As mentioned above, the fuel cell loop formation which is one loop formation performs fuel cell 
actuation with processing of reagin, and heat release. By using the playback heat exchange 
between inflow discharge steam as mentioned above, a fuel cell loop formation keeps 
temperature-gradient deltaTfc of a fuel cell loop formation as small as possible, if it says more 
concretely — the playback without a heat exchanger 24 come out of and produced — like a 
heat process, the heat input used for heating fuel cell reagin is collected the optimal, and the 
heat collected (playback) is given to the flowing reagins 1 7 and 1 9. This duplex operation is 
flowing heating of reagin and cooling of exhaust streams 18 and 11. since a system collects the 
waste heat under exhaust air — high — an efficiency system can be constituted. 
From the converter component 21, other flow loop formations isolated physically can be 
optimized according to the need for waste heat removal, and thermodynamic consideration of a 
basic cycle including the heat transfer component 31, including the activity medium to a steam 
or a gas turbine basic cycle. The mass flow rate (Mc) of working fluid is adjusted to the level 
which can absorb the radiation waste heat from a fuel cell superposition object, and attains 
desirable large temperature rise deltaTc from the field of thermodynamic cycle effectiveness. In 
addition, according to the double path structure of the heat transfer component 31, the amount 
of the waste heat absorbed by the activity medium becomes max, and, thereby, increases the 
effectiveness of a system. Since this radiant heat accumulation (RTI) method does not need an 
external heat exchanger in a join end and the middle for high system efficiency, a small system is 
offered (refer to drawing 9 ), and ****** is really offered for accumulation with the equipment of 
the basic cycle by gas or the steam. 

The heat transfer component 31 approaches the thermodynamics equipment 120 of a basic 
cycle, is arranged, and emits the heat from a heat transfer component to a steam turbine 
through the working fluid in the heat transfer component 31. 

The heat efficiently collected by heat reconstructive processing within the heat exchanger 
assembly 24 supplies the system heat of the addition which should be removed by the heat 
transfer component. According to the desirable example of this invention, the heat from the fuel 
cell superposition object 20 is transmitted to the complicated heat transfer component 31 by 
radiation. Similarly, the activity medium in the heat transfer component 31 makes max the 
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amount of the waste heat by which uptake is carried out, and, subsequently to the equipment 
120 of a basic cycle, sends this. Since uptake of the larger heat is carried out and it is used for a 
generation of electrical energy, the whole system is efficient. 

This accumulation (RTI) method makes it possible to remove the intermediate heat exchanger 
which combines the converter assembly 20 from the whole system to the basic plant 120 
typically. If intermediate heat exchanger is omissible, the degree of freedom of a design will 
increase and, as for transducer assembly 10A, the turbine equipment 120 of a basic cycle can 
make it independent. 

In contrast with the above-mentioned accumulation (RTI) technique of high efficiency, the 
convection-heat accumulation method used for hybrid system accumulation in body surface is 
used in the conventional system. 

Drawing 9 is this schematic drawing of a steam or a gas turbine, and the accumulated fuel cell 
(converter assembly) 20 by performing convection-heat association to an activity medium via an 
external heat exchanger. 

In this case, the heat recovery for a basic cycle is attained by the convective heat transfer from 
intermediate heat exchanger 105. Typically, it is necessary to add the supplement cooling air 
style Ma to the fuel cell reagin style Mfc. This flow collects waste energy as a union style of the 
fuel cell reagin style Mfc and the supplement cooling air style Ma, controls the temperature of a 
fuel cell, and suppresses it on proper level. If it is in this convection-current method, before 
supplement airstream goes into a fuel cell first, it is necessary to heat it to the temperature near 
the operating temperature of a fuel cell. Otherwise, degradation of the structure of the fuel cell 
of an inverter 10 arises. 

The temperature rise (deltaTfc) by which the gas stream which flows a fuel cell superposition 
object is permitted is mainly restricted by the consideration to the heat gradient of a fuel cell 
superposition object. At the outlet of a fuel cell, flow is by cooling, carrying out heat playback for 
the purpose of preservation of energy, after playback is attained, gas makes a temperature rise 
(deltaTfc) possible to the activity medium in middle heat exchange (Mc) — a heat source — ** 
When the dimension relevant to the design of the intermediate heat exchanger for which it asks, 
economical efficiency, and a temperature gradient are taken into consideration, the realizable 
temperature rise (deltaTc) of an activity medium is farther [ than the temperature rise of the 
activity medium in an accumulation (RTI) method ] small. This will limit the overall system 
efficiency of a basic cycle. 

In respect of current density and fuel use, the high temperature fuel cell used for the converter 
assembly 20 of drawing 9 makes possible 45 - 50% of effectiveness, when a practical use target 
chooses operating range. 

With the hybrid system which uses a RTI method as shown in drawing 8 , the high temperature 
fuel cell combined with the steam or the gas turbine shows 14 - 16% of additional improvement 
as compared with the case of being independent, and shows 61 - 64% of system efficiency as a 
whole with it. It is that cause that the improvement in this effectiveness can collect effectively 
the waste heat from the high temperature fuel cell superposition object used with the equipment 
(typical effectiveness is 29%) of an available basic cycle, since it is alike and suitable to use 
power [ having manufactured to the system of a basic cycle ] plant equipment, integration is 
simplified and the ambiguity relevant to an efficient plan decreases. Furthermore, the balance of 
the plant actuation by this invention makes unnecessary intermediate heat exchanger or the 
auxiliary system of heat recovery as the following for a radiant heat accumulation (RTI) method. 
On the other hand, if it is used in order that a convection-heat accumulation method may 
accumulate a fuel cell with a steam basic cycle, effectiveness will be 51 - 54% and will be low 
about 7 to 13% as compared with a radiant heat accumulation method (RTI). In case this 
performance degradation mainly collects heat from a converter superposition object, it is based 
on the limit imposed by the convection-heat accumulation method. And as already stated, an 
indirect heat exchanger needs excessive costs for a system. 

A lot of conventional replenisher object refrigerants to heat control or the conventional 
superfluous refrigerant style of a fuel cell was fed to the electrochemistry converter assembly 
20. Since such a lot of fluids need to heat to near the electrolytic operating temperature and the 
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whole assembly 20 must be made to circulate through them in order to reduce thermal stress, 
the auxiliary system for supplement refrigerant processing of dedication is usually used. This 
auxiliary system is shown in drawing 9 as intermediate heat exchanger 105, and contains the 
equipment for playback-heating of a supplement refrigerant, pump delivery, and processing. This 
type of auxiliary system increases the costs of the whole energy system. Furthermore, in order 
to process a lot of anaplerotic reaction object which is 10 or more times of the amount of the 
reagin usually used with the converter assembly 20, a large-sized and complicated auxiliary 
system is used. On the other hand, since the supplement refrigerant style for removing the 
waste heat from a converter assembly in this invention does not use it, it is not necessary to 
use the auxiliary system of dedication. 



[Translation done.] 
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